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(57)Abstract: 

PURPOSE: To easily and rapidly obtain metallic films 
which are good in adhesiveness on the surfaces of a 
base material and to produce the printed circuit board 
having wiring patterns which are good in adhesion. 
CONSTITUTION: The surfaces of aluminum are spray 
coated with an aq. soln. of an activator contg. stannic \py. 
chloride, by which the activated films are formed on 
the aluminum surfaces. The surfaces thereof are then 
spray coated with an aq. soln. contg. silver nitrate and 
an aq. soln. contg. formaldehyde as a reducing agent, 
by which the mirror-finished surface-like silver films 
are formed. The silver films are also formed by 
previously preparing a soln. mixture composed of the 
aq. soln. contg. the stannic chloride and the aq. soln. 
contg. the formaldehyde and coating the aluminum 
surfaces with such soln. mixture, then coating the 
surfaces thereof with the aq. soln. contg. the silver 
nitrate. It is adequate in terms of solubility in water, 
etc., that the above halide of thin be the chloride of 

tin. The printed circuit board 5 is easily formed by this film forming method. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The metal coat formation approach characterized by giving the water solution 
containing a silver compound, and the water solution containing a reducing agent after giving 
the water solution which contains the halogenide of tin on a base material front face. 
[Claim 2] The metal coat formation approach characterized by giving the water solution 
containing a silver compound after giving the mixed liquor of the water solution which contains 
the halogenide of tin on a base material front face, and the water solution containing a 
reducing agent. 

[Claim 3] The metal coat formation approach according to claim 1 or 2 characterized by the 
halogenide of said tin being a chloride of tin. 

[Claim 4] The process of the printed wired board characterized by giving the water solution 
containing the halogenide of tin, giving the water solution which subsequently contains a silver 
compound, and the water solution containing a reducing agent to them, forming a conductive 
film in them, and removing the account plating resist of back to front into them after forming a 
plating resist in parts other than the circuit pattern formation part on an insulating substrate. 
[Claim 5] The process of the printed wired board characterized by forming etching resist in a 
circuit pattern formation part, etching parts other than a circuit pattern formation part, and 
subsequently removing etching resist after giving the water solution containing the halogenide 
of tin, giving the water solution which subsequently contains a silver compound, and the water 
solution containing a reducing agent and forming a conductive film on the insulating substrate 
by which the conductive layer was formed in the front face. 
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DETAILED D ESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the metal coat formation approach for 
forming a metal coat in the front face of metals, such as aluminum, or earthenware, and the 
process of the printed wired board using that approach. 
[0002] 

[Description of the Prior Art] Conventionally, the method of using the silver mirror reaction 

using the water solution containing a silver nitrate and the water solution containing 

formaldehyde as this kind of the metal coat formation approach is learned. That is, a silver 

nitrate is returned by formaldehyde and a silver coat deposits as a metal coat. 

[0003] Moreover, the printed wired board is manufactured by the additive process or the 

subtractive process. 

[0004] 

[Problem(s) to be Solved by the Invention] However, by this approach, the water solution 
which contains a silver nitrate first was applied or sprayed on the base material front face, 
and, similarly the water solution which subsequently contains formaldehyde was only applied 
or sprayed. Therefore, there was a problem that the good metal coat of the adhesion 
considered as a request was not formed in a base material front face. 

[0005] Moreover, when manufacturing a printed wired board with an additive process, in order 
to form the conductive film of a circuit pattern part, non-electrolytic copper plating needed to 
be performed. At that time, grant of a catalyst, preparation of the predetermined electrolytic 
solution, etc. were needed, and there was a problem that a process increased to the top 
where actuation is complicated. Furthermore, also in a subtractive process, electrolytic 
copper plating or non-electrolytic copper plating was required, and there was same problem. 
[0006] This invention is made paying attention to such a conventional problem, using the 
metallic-coating formation approach acquired simply [ the good metal coat of adhesion ], and 
promptly on a base material front face, and its approach, that object is easy to operate it and 
it is to offer the process of the printed wired board which can shorten a process. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned object, after giving 
the water solution which contains the halogenide of tin on a base material front face, by the 
1st invention, it is characterized by giving the water solution containing a silver compound, 
and the water solution containing a reducing agent. Moreover, in the 2nd invention, after giving 
the mixed liquor of the water solution which contains the halogenide of tin on a base material 
front face, and the water solution containing a reducing agent, it is characterized by giving the 
water solution containing a silver compound. Furthermore, in the 3rd invention, it is 
characterized by the halogenide of the tin in said 1 st or 2nd invention being a chloride of tin. 
[0008] In the 4th invention, it is characterized by giving the water solution containing the 
halogenide of tin, giving the water solution which subsequently contains a silver compound, 
and the water solution containing a reducing agent to them, forming a conductive film in them, 
and removing the account plating resist of back to front into them, after forming a plating 
resist in parts other than the circuit pattern formation part on an insulating substrate. The 
water solution which contains the halogenide of tin on the insulating substrate by which the 
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conductive layer was formed in the front face is given, in the 5th invention, after giving the 
water solution which subsequently contains a silver compound, and the water solution 
containing a reducing agent and forming a conductive film, etching resist is formed in a circuit 
pattern formation part, and parts other than a circuit pattern formation part are etched, and it 
is characterized by subsequently removing etching resist. 

[0009] As said base material, the insulating substrate used for resin, such as metals, such as 
aluminum and iron, a ceramic, ABS plastics, acrylic resin, and an epoxy resin, timber, and a 
printed wired board is used. These base materials are good to apply a primer beforehand, in 
order to be able to present an activity as it is and also to suppress the absorptivity about a 
base material with the absorptivity of timber etc. As this primer, what dissolved polyester 
resin, an alkyd resin, etc. in the organic solvent, for example is raised. Toluene, a xylene, 
acetic ester, etc. are used as this organic solvent. 

[0010] as the halogenide of the tin in the water solution containing the halogenide of tin — a 
stannic chloride, a stannous chloride, and bromination — these hydrates, such as the second 
tin and the second tin of iodation, etc. are used. By giving this water solution to a base 
material, an activation coat is formed in a base material front face, and physical properties, 
such as the adhesion of the metal coat which this activation coat mentions later, are raised. 
About 0.1 - 10% of the weight of the range is suitable for the concentration of the halogenide 
of the tin as this activator. If the concentration of the halogenide of tin is too low, the 
function as an activator will not fully be discovered, but even if too high, more than it, the 
function as an activator does not improve but tends [ on the contrary ] to cause lifting of 
cost. In addition, the compound of metals other than tin may be contained in this water 
solution. 

[001 1] As for the water solution containing the halogenide of this tin, it is desirable to 
consider as aqueous acids, such as a hydrochloric-acid water solution, from points, such as 
the stability of the halogenide of tin. In this case, the concentration of the acid in aqueous 
acids is made equivalent to the concentration of tin, and is determined. Moreover, although it 
is good to dissolve the halogenide of tin in a hydrochloric-acid water solution beforehand on 
the occasion of preparation of this water solution, when mixing at the time of an activity, it is 
desirable to add another aqueous acids, such as a nitric-acid water solution and a sulfuric- 
acid water solution. 

[0012] As a compound of the silver in the water solution containing a silver compound, a 
silver nitrate, a silver oxide, a silver chloride, silver sulfate, etc. are used. About 1-10% of the 
weight of the range is suitable for the concentration of the compound of the silver in this 
water solution. If the concentration of a silver compound is not much low, a deposit of silver 
will serve as imperfection, a good metal coat will not be formed, but when not much high, 
there is a possibility that a deposit of silver may not be performed smoothly. A silver deposit 
reaction can be brought forward by what alkali, such as a sodium hydroxide and ammonia, is 
added to this water solution for. In addition, the compound of metals other than a silver 
compound may be included in this water solution. 

[0013] As a reducing agent in the water solution containing a reducing agent, formaldehyde, a 
potassium sodium tartrate, tartaric-acid lithium ammonium, etc. are used. This reducing agent 
has the work which makes the compound of said silver return by the reduction reaction, and 
deposits silver. Although the concentration of this reducing agent is made to correspond with 
the concentration of the compound of said silver and is determined, its about 0.1 - 5 % of the 
weight is desirable. If this concentration is too low not much, a silver deposit reaction will be 
hard to be ensured, and if too high, a reduction reaction will become that it is hard to be 
carried out smoothly. 

[0014] A topcoat layer may be prepared, in order to change a color tone on a metal coat, to 
raise fanciness or to raise endurance. As a coat formation agent for forming this topcoat 
layer, what dissolved vinyl chloride resin, ABS plastics, acrylic resin, urethane resin, etc. in the 
organic solvent is used according to the object. As an organic solvent, toluene, a xylene, 
acetic ester, n-hexane, butyl alcohol, a cyclohexane, etc. are used. This coat formation agent 
may blend transparence or a pigment, and may color. 
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[0015] Next, the formation approach of a metal coat is explained. Rrst, the water solution 
containing the halogenide of the tin prepared under the above conditions is given to a base 
material front face. Although it may apply with the brush etc. at this time or may be immersed, 
the approach of spraying using the pressurized sprayer (spray gun) is simple, and suitable. The 
activation coat by the halogenide of tin is formed in a base material front face of this 
actuation. And water is sprayed on the front face by request, and a base material front face is 
washed. 

[0016] Next, the water solution containing the water solution which contains a silver 
compound on a base material front face, and a reducing agent is given. Although you may 
apply with the brush etc. also in this case, the approach of spraying using a spray gun is 
simple. The water solution containing the compound of these silver and the water solution 
containing a reducing agent may give any first, and may give them simultaneously. Moreover, 
although both rate is different with each concentration, considering as tales doses mostly is 
appropriate. Of this actuation, a silver compound is returned and a metaled coat is formed in a 
base material front face. 

[0017] Finally, a base material front face is dried by approaches, such as approaches, such as 
an air blow, and heating. Thus, the metal coat with which only the part in which the shape of a 
mirror plane of homogeneity and the above-mentioned processing were performed for the 
whole to the base material front face became a pattern is obtained, thus, the obtained metal 
coat — a pinhole — there is nothing — adhesion — excelling . 
[0018] Thus, the base material with which the metal coat was formed is useful for 
applications, such as a printed wired board, accessories, a reflecting plate of the bamboo hat 
of a fluorescent lamp, or the head lamp of an automobile, an electrode for electron discharge 
methods, and other conductive parts. In the process of a printed wired board, the coat 
formation approach of this invention can be replaced with and used for the electroless 
deposition in an additive process, or can be replaced with and used for the electroless 
deposition and electrolytic plating in a subtractive process. 
[0019] 

[Function] In the 1 st invention, an activation coat is formed in a base material front face by 
giving the water solution which contains the halogenide of tin on a base material front face 
first. Next, the water solution which contains a silver compound on it, and the water solution 
containing a reducing agent are given. Consequently, a silver compound is returned by the 
reducing agent, silver deposits, and metallic coating is formed on an activation coat. As for 
this metal coat, improvement in the adhesion between base materials is achieved by work of 
an activation coat. 

[0020] In the 2nd invention, the mixed liquor of the water solution containing the halogenide of 
tin and the water solution containing a reducing agent is given to a base material front face, 
and an activation coat is formed in it. Then, metallic coating is formed on an activation coat 
by giving the water solution containing a silver compound. In the 3rd invention, since the 
halogenide of tin is a chloride of tin and an activator tends to melt into water, handling is easy 
and is easily applied to a base material front face. 

[0021] In the 4th invention, by adopting the conductive film formation approach in the process 
equivalent to the so-called additive process, it is thin, and is uniform and the printed wired 
board which has the good circuit pattern of adhesion is obtained easily. In the 5th invention, in 
the process equivalent to the so-called subtractive process, similarly, it is thin, and is uniform 
and the printed wired board which has the circuit pattern excellent in adhesion is obtained 
easily. 
[0022] 

[Example] The example which materialized this invention is explained below. In addition, % in 
each example expresses weight %. 

(Example 1) It was used as it is, without carrying out surface treatment of the aluminum as a 
base material. A stannic chloride is used as a halogenide and it is concentration. It is 
concentration so that it may become 0.3%. It dissolved in 0.6% of hydrochloric-acid water 
solution, and the water solution of an activator was prepared. It considered as 5% of water 
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solution, using a silver nitrate as a silver compound. It considered as 1% of water solution, 
using formaldehyde as a reducing agent. And it could be made to carry out with the spray gun 
which pressurized each water solution spray spreading separately. 

[0023] Next, spray spreading of the water solution of an activator was mostly carried out over 
the whole surface at homogeneity on the base material front face. Subsequently, similarly the 
spray gun sprayed and washed water on it. Then, spray spreading of the water solution of a 
silver chloride and the water solution of formaldehyde was simultaneously carried out over the 
whole surface. Finally, air was sprayed on the base material front face, and it was dried. 
[0024] By such actuation, it is thickness abbreviation to the whole base material front face. 
The coat of 0.1 -micrometer almost uniform silver was formed, and the shape of a mirror plane 
was presented. When this front face was observed with the electron microscope, it was a 
beautiful coat without a pinhole. 

[0025] In this example, a uniform coat is promptly obtained by the easy actuation by spray 
spreading as mentioned above. Moreover, with the activator using a stannic chloride, since an 
activation coat is formed in a base material front face, the adhesion of the silver coat to a 
base material improves. 

(Example 2) Next, another example which materialized this invention is explained. 
[0026] Aluminum was used like the example 1 as a base material. The hydrate of a stannous 
chloride is used as a halogenide and it is concentration. It is concentration so that it may 
become 0.1%. It dissolved in 0.3% of hydrochloric-acid water solution, and the water solution of 
an activator was prepared. It considered as 3% of water solution, using a silver oxide as a 
silver compound, a potassium sodium tartrate is used as a reducing agent — it considered as 
0.7% of water solution. 

[0027] Next, after carrying out spray spreading of the water solution of an activator mostly 
over the whole surface at homogeneity on a base material front face first, water was sprayed 
on it. Then, spray spreading of the water solution of a silver nitrate was carried out, and spray 
spreading of the water solution of formaldehyde was carried out continuously. Furthermore, 
the transparent topcoat layer was formed on it. What mixed 50% of urethane resin with ethyl 
acetate as coating which forms this topcoat layer to 50% of partially aromatic solvents which 
are the equivalent mixture of a xylene was used. 

[0028] And spray spreading of this coating was carried out. Finally, air was sprayed on the 
base material front face, and it was dried. Of such actuation, the silver coat of the shape of 
an almost uniform mirror plane was formed in the whole base material front face. 
[0029] As mentioned above, in this example, since the topcoat layer was formed on the metal 
coat while excelling in the adhesion of a silver coat by having used the hydrate of a stannous 
chloride as an activator, a metal coat is protected and that endurance improves. 
(Example 3) Next, another example is explained to the pan which materialized this invention. 
[0030] In said example 1, the water solution of an activator and the water solution of a 
reducing agent were mixed beforehand. Moreover, the water solution of a silver nitrate was 
prepared apart from this. And spray spreading of the mixed liquor of the water solution of an 
activator and the water solution of a reducing agent was carried out on the surface of 
aluminum. Subsequently, spray spreading of the water solution of a silver nitrate was carried 
out on it. Finally, air was sprayed on the base material front face, and it was dried. 
Consequently, the coat of almost uniform silver was formed in the whole base material front 
face. 

[0031] As mentioned above, in this example, although the water solution of a silver nitrate was 
given after giving the mixed water solution of the water solution of an activator, and the water 
solution of a reducing agent beforehand, the good uniform coat of adhesion is promptly formed 
also for such actuation on aluminum. 

(Example 4) The front face was processed by the primer, using timber as a base material. As 
this primer, the mixture of 20% of ethyl acetate was used 50% [ of polyester resin ], and xylene 
30%. Next, the water solution of the same activator as an example 1 , the water solution of a 
silver nitrate, and the water solution of a reducing agent were prepared separately. And the 
silver coat was made to form in the whole base material front face by the same actuation as 
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an example 1. Consequently, the beautiful coat which does not have a pinhole like an example 
1 was obtained. 

[0032] As mentioned above, in this example, although the timber which has absorptivity as a 
base material was used, the uniform silver coat which was excellent in adhesion is easily 
formed in a base material front face by performing surface treatment by the primer 
beforehand. 

(Example 5) Next, the process of the printed wired board by the approach corresponding to a 
fully-additive process is explained. 

[0033] Hole dawn formation of the through hole 2 is carried out by press working of sheet 
metal at the insulating substrate 1 as shown in drawing 1 (a) (refer to drawing 1 (b)). As an 
insulating substrate 1, a paper base epoxy resin, a glass fabric base material epoxy resin, 
paper base phenol resin, etc. are used. Subsequently, as shown in drawing 1 (c), the plating 
resist 3 which becomes parts other than a through hole 2 and a circuit pattern formation part 
from an insulating epoxy resin is formed with screen printing. Then, as shown in drawing 1 (d), 
the conductive film 4 of tin is formed like said example 1. 

[0034] That is, a stannic chloride is used and it is concentration. It is concentration so that it 
may become 0.3%. It dissolved in 0.6% of hydrochloric-acid water solution, and the water 
solution of an activator was prepared. It considered as 5% of water solution, using a silver 
nitrate as a silver compound. It considered as 1% of water solution, using formaldehyde as a 
reducing agent. 

[0035] Next, spray spreading of the water solution of an activator was carried out on 
insulating-substrate 1 front face. Subsequently, similarly the spray gun sprayed and washed 
water on it. Then, spray spreading of the water solution of a silver nitrate and the water 
solution of formaldehyde was carried out simultaneously. Finally, air was sprayed on substrate 
1 front face, and it was dried. 

[0036] By such actuation, it is thickness abbreviation to parts other than plating resist 3 of 
substrate 1 front face. It was the beautiful thing which the coat 4 of 0.1 -micrometer almost 
uniform silver is formed, and this coat 4 presents the shape of a mirror plane, and does not 
have a pinhole. 

[0037] Thus, a printed wired board 5 is manufactured. This printed wired board 5 is easy 
actuation by spray spreading, and is obtained easily [ the conductive film 4 of a uniform 
pattern ], and promptly. Therefore, the conventional catalyst grant process and the 
adjustment process of the predetermined electrolytic solution become unnecessary. 
Moreover, since an activation coat is formed in a substrate front face, the adhesion of the 
coat 4 to a substrate 1 is excellent with the activator using a stannic chloride. 
(Example 6) Next, the process of the printed wired board by the approach equivalent to a 
partial additive process is explained. 

[0038] Hole dawn formation of the through hole 2 is carried out with NC multispindle drilling 
machine to the copper clad laminate by which the copper foil 6 as a conductive layer was 
formed on the insulating substrate 1 as shown in drawing 2 (a) (refer to drawing 2 R> 2 (b)). 
Next, as shown in drawing 2 (c), after forming etching resist 7 in a circuit pattern formation 
part, as shown in drawing 2 (d), etching processing of the parts other than etching-resist 7 is 
carried out. Then, as shown in drawing 2 (e), after removing etching resist 7, as shown in 
drawing 2 (f), the plating resist 3 is formed in parts other than a pattern. And as shown in 
drawing 2 (g), the conductive film 4 of tin is formed like said example 2. 
[0039] That is, the hydrate of a stannous chloride is used and it is concentration. It is 
concentration so that it may become 0.1%. It dissolved in 0.3% of hydrochloric-acid water 
solution, and the water solution of an activator was prepared. It considered as 3% of water 
solution, using a silver oxide as a silver compound. It considered as 0.7% of water solution, 
using a potassium sodium tartrate as a reducing agent. 

[0040] Next, first, after carrying out spray spreading of the water solution of an activator on 
substrate 1 front face, water was sprayed on it. Then, spray spreading of the water solution of 
the silver oxide was carried out, and spray spreading of the water solution of formaldehyde 
was carried out continuously. Finally, air was sprayed on substrate 1 front face, and it was 
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dried. Of such actuation/tne conductive film 4 of the shape of an almost uniform mirror plane 
was formed on the copper foil 6 of a substrate 1. Thus, a printed wired board 5 is obtained. 
[0041] The conductive film 4 in this printed wired board 5 is excellent in the adhesion over 
copper foil 6 by having used the hydrate of a stannous chloride as an activator. 
(Example 7) Next, the process of the printed wired board by the approach equivalent to a 
subtractive process is explained. 

[0042] Hole dawn formation of the through hole 2 is carried out with NC multispindle drilling 
machine to the copper clad laminate which formed the copper foil 6 as a conductive layer on 
the substrate 1 as shown in drawing 3 (a) (refer to drawing 3 (b)). Next, as shown in drawing 3 
(c), the conductive film 4 of tin is formed like said example 1 . Consequently, it is thickness 
abbreviation on the copper foil 6 of a substrate 1. The coat 4 of 0.1 -micrometer almost 
uniform silver was formed. 

[0043] Next, as shown in drawing 3 (d), after sticking a photosensitive dry film on a substrate 
1, exposing into the part of a circuit pattern and forming etching resist 7, as shown in drawing 
3 (e), etching processing of the parts other than etching^resist 7 is carried out. Then, as 
shown in drawing 3 (f), after removing etching resist 7, a solder resist 8 is formed in the part. 
Thus, a printed wired board 5 is obtained. 

[0044] In addition, this invention is not limited to said each example, in the range which does 
not deviate from the meaning of invention, may change a configuration into arbitration as 
follows, and may take shape, for example. 

(b) Apply to a single-sided board in the process of a printed wired board 5. 

(b) Apply to a substrate without a through hole 2. 

(c) In a subtractive process or a partial additive process, replace with the copper foil 6 as a 
conductive layer, and form the metal coat of this invention. 

(d) Thicken [ for the purpose of the thickness of a coat 4 ], and adjust suitably. 
[0045] 

[Effect of the Invention] As explained in full detail above, according to this invention, the 
following outstanding effectiveness is done so. That is, according to the 1st invention, the 
good metal coat of adhesion is obtained simply and promptly on a base material front face. In 
the 2nd invention, after mixing beforehand the water solution containing the halogenide of tin, 
and the water solution containing a reducing agent and giving this to a base material front 
face, even if it gives the water solution containing silver salt, the good metal coat of adhesion 
is obtained easily. According to the 3rd invention, when the halogenide of said tin is a chloride 
of tin, the water solution of an activator is excellent in water solubility, and handling and shelf 
life are good and are easily given to a base material front face. 

[0046] Furthermore, in the 4th and 5th invention, a printed wired board does so the 
outstanding effectiveness of being easily obtained at the process moreover shortened. 



[Translation done.] 
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[0 0031 1/c, :/»;> FEIMiWtrfw 7-4 ? ; £5L 
teV7Y7?7-4-?mc£K>M&2iriX^Z>* 40 
[0 004] 

[mn&m&vj:'? t-rzwtm tew c<D^mx 

[0 00 5] g/c. ME^«*T 7 s -<f -/^C 
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©». 84&©tf-^. »He©WiS©3M& 

[000 6] c©»9!H:c©J: 5 ttfi£*©WH«:#B 0 
Xt£$titcb<DX$>-?x. *©5fta&tt&ffi«:&*1£ 

hBtt«©«ffi*fWW-*e±«:*.5. 
[0 00 7] 

[Maraistw-4fc«>©#S] ±iB©gw*jtfi£f sfc 
6?>{c. gn©«im*s»«ffiK*x©^nyw&Bj€: 
dw-r4*jssfiR*jtute«. «©*b£«j*s*rrs** 

£„ Sfc. 3r2©#£Bj§-ct;ta#a®K:*x©^ny>{b 
**swr 4*»s«4 ajc»i**wr **»*©»£* 

«©<b^«l*d«"r4*jS«*IWci* 
mmttZ. $e»(c. JB3©»WCttWflB»lX»4»2 
©#£|l|{C:teWSXX©^ny>fb&#;*X©fcfb!BrC* 

[0008] ^4©^hj-c«. *6»s«±©bbbu-« $ - 

>«BS»»feW©»»tc. v * * Ui?x h ofc 
t?«©<fc^«jftdwr**«iRi. »sw*d*-r5* 

y^h*l»*TiC4*|*ai-r4. IH5©2SBj-c«:. 

>itm*&m?zimm.*mi,. *t>n8©ft^**d 

[0 0 0 9] S?f2S**4LT»:> T-M/ 5 .=. 3 A-$>S-& 4* 
©&M. ABSmfll. T9V*Wn, 

£*«ttfl!<shs. cti&oatra*©** 
*aW{coi>rtt*©«*tt*«iitsfca>«:. ^2?>7-7 

^•7-*^lpU-Cfc< ©*5itl„ C©7'^-f v-ilt 

a»aiK«»i/fc*>©*s*if6*i*. c©*a«ati/ 
[ooio] *x<D^uvisimttmirz>imwfr<o 

4CfDtl«c 4**^^3 C©7kfg&£Sf*to5gf C4 



C3) 

3 

li> 0.1 ~10fifi%fIg©@BA 5 S?ai"C&5. XX©-" 

[0 0 1 i ] c©*x©;Npy>{b^£^-r£*?gi& 

ffi&£©&14*^<hTS©*W$Lt>. C©*§£. & 

®&£©8ij©iM4*^*i$tors©jW* uc>. 
[ooi2] ttcMt^tti^-r***** ©«©{b^ 
^iL-r«. AiaffL m<m. mm. 
fflsfts. c©7tc^®*©ig©{b^i©?gs«> i~i 

mmztir, **om^<tig©«ftHA5Ri#K:?f*5ft^ 

<,»*j-€-ft*i*-S„ C©*?g?fctC*ffiMb:J- h ';^A-^T> 
*:=-Tte£<DT)\>i3 'J&lMZ.Xt<S< C £ <fc -p T . IB© 

IB©{b^J^©£JI©<bi^£#/^-et>-c 6 J;t>. 
[0013] a7EJW*«*rfS*««*©«7cSWi or 

5KV^AT>*-^A&£**m>6ft£. C©3l7C 

tU3#-5fi6#*Wr-5 <) C©S7c»J©iSS«. buIE$R© 
tt£#KD?£fi£^3i±T&5£;*ftS#. 0.l~5fiS 

«efl»»»*Lt>. c©?ss*i$>so{s-r^€»<h^©«T 

ttJSlt:*sfii*(Ctf^fttc< <. m-?¥ZtM7iMfci)W 
?#Wft>fttc< 

[0014] ^)!1«P±K:«feiS*^^T^tiM4*[Si± 

£l£Wr &cU>. C©h*yn-hJl£ffJl£^ 
»MffMSiJ£UT«. . ^be-;U^B§, ABSSJI. 

r>?vji<®ffi> ^v*>m%iU£*mmmic®m^-tc 40 

fe©^i'*ig^cfc;i:r^3ftSo ^tS^JiL-c 

y^UTU-n-Jk ^P^*tf>&£'#<£fl3$ft 
fe©r*^rfcj;t». 

[0015] ^tc. ^Jl«M©^fi£*iS«:-^^'C^-r 
•S. tf. frlB©J:5^frT-eplS!3ft/t:XX©^P 

yxb^^^wrs^^^sM^Btcis-r., c©^ 
AiEstifcigss <*yu-#» ^fflor»is5-rs* so 
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xco^py^b^tctssttYbttM^iasft^. -eu 
?#f s. 

[ooiej^tc, »w«ffltcffi©<b^j*^*^s* 

^t£^xm^5Lxhj:^-AK 7.-7\s—*>>*m^xmn 
■rzyjmtfffiMx&z. cti^m^t^m^mt^ 

jgjR£S7cS!l4#Wr**?S®£«C^rft*3feCciSU-C 

iz?ti?ti(D&m.ic£' 3 xftm-rz>i>K izimmt-tz 

(Dfim^X&Z. c©&mt<fc»5. ffl©ft£#P*i»7cS 

ftTSf*Slffl{C:^©^#ff*j£ 3 ft S . 

[0017] x7^a-%i'©M«4i' 

55-©*^0ffit^Co/c#)aMK^fe.ftS„ C©<fc5iC 
b-Cf#6ftfc#JlMJS«. b->*-rt,#&< . ^1$© 
^ftfc4>©r-£>£„ 

[0018] C©J:^(ciISI«3hfeitt». 
yj>f-Egl1£« ttttA. M**T©ffi^e8&m©-^ F 

^>y©s*M£. )ft?itiniffl©m®, -&©ffe«mi4SPD a a 

[0019] 

[flUB] *l©»B«:*i(,vrtt. *-TSW*ffi«:^X(D 

^ p y wt»* £»t z*mv>m sft^ctccto. 

»W*ffi{cStt^btSK^0fiK3ft5. yctc. *©±Kffl 

#%3ft&. mcoit-^mmTcmic j: y)M7n 

sft-cig^mb. ffifs<b«js±(c^is»a*!^EESft 

©mSte©|S]±#06ft6o 

[0020] ^2©^Bj-ctt. awss(cxx©^py 
^SKawsssftr. m&itmmwi&ztiz. -e©ft. « 

JBUbCc^Btfta^EKSftS. ^SC^Bjtcfe^-cB, 
^XCD^py^b^XXO^-fb^-CifeSC £A>6. ?S 

[00213 sr4©^Bj§-e«. ^mi±tj^^^ffi«ru 
*5«9>-sry xftcc^f sxp-fexfcfec^TSffl 
■rscifctD. »<r^--c. a»it©At»E«' , «* 
->*wrsy;> ne^ffi*^a^f# 6fts. *5© 

JH8TB. C^to^-S-^Xh^i'^^Xfttctaa-rSXP 
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[0 02 2] 

mmmi) mmthXTh^-v^mmtm-tzz 

±£r<. *©**flWiIl/fc. »a?>imtl>xmtt& 

~xxzmi\ iSg o.yxtttzx^ici&g. o.6%©& 
mkismicmt&LximimcDTiiimz&mLit. $g© 
^ititW4li,>, 5%©7kSiibfc. ilTc 10 

SfliLr^UAT^b K*m>. 1 b 

x •? is-mfi-ez £ <fc 0 cc l/c 
[0 02 3] ;wc, Stt^®fcr£tt{b#J©7fcig&£-£© 
±WlCt>tc oT aiiisj— CC X ^ U — L ?c„ 
-e©±«: 7k£p) c < x ?u -~±f>xok£ttVxmftu 

7C. ^©f£. i£||^©*&®<t*;UAT.>l'7 r t F©7jqg 
[0 024] C © J: -5 ttHftfc J: 0 . £tt*EB£ttCCJ9 20 

^si/ti>fc. c©^s*m^ai(«T , ti^L/tic 

6. b>*wl/©&l»*ftt»&1&jg"C*-37fc. 
[0 02 5] ±IH©J: ^(CC©HJSF!l-C«. ^T'U-t 

mmmz) ^tc. c©»w*j«ttbi,fcM©aa6eiR: 

OCi-Clft^f -S. 30 
[0 0 2 6] SMil/rH^l tpltttCT^S-^A 

?SS o.i^i&Scfc-Mcjiig o.3%©^*?g 

^k:^ L/ xmmm(o*im*mwtLtc. mwts® 
xmftmi-\-vv&j3vvi»*mi,\ o.7%<D7mmt 

Ltc. 

[ 0 0 2 7 ] 3c«c. *-T**t^iB{CSI1§jfcffl©*^K* 

©±cc7K€^#«wfc„ -e©g> 40 
jBisRofc. c© h f ^3- vm^mir^msMt lx 

it. V UZ>mm 5 0%4ft»l^ U>©l?ll 

[0028] ^l-c. c<Dmmm^^.^u~mf6Ltc. 
«»»c. *W*ffitcxr*^*#wrf^$#/c. c© 

M*iM?hfc„ so 
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[0 02 9] ±ia©<t 5tCC©Sli60!lrtt. rgttftSUi 

[0 03 0] miSMmm l «:*j^r . iStefbSil©*** 
iS7WJ©*&f££^dt«!£Lfc„ gfc. cniliS'JtC 
5fiK8B©*SjR=&S3i?L/c. fit, TJi* 5 A©il 
ffi&tr£1£{b»!>7k?g?g £ iI^©7K)!g-ffi©ig£?££X 7* 
U-HSfiJLfc. yu>"C. -£©±Kfi^l8©7k;jg?&£X:?* 

*£3tf/c„ ■€•©««*. S«^ffi^*«:«^-^|g©tS 

[0 03 1] ±gB©«fc^{cc©HJfefif>|-ctt. ^torg&fb 
#J©7fcj§® £g^©7k«&©^7R?&££ife I, 
^KIS©7jc^£**6Lfc*i. t©<fc5£t&fp-CfeT7US 

s. 

7HUfli5 0%. ^>u>3 0%, i^Mxg=-7U2 0%©g 
£«J*fl3l»fc. 3«e. ggJSffll £l?!Dr£1±{b£0©7k?g 
®> «tta©*gfflL ®7cS!l©7K^4»!HltcfflSU 
fc. -ei/T. i«i{a|i <tl5l«l©^mi:j:0. 

[0 03 2] ±IE© «fc -5 c©^]Si^|-C«. 8M<t l/t 

c i {c j: 9 . *w^B«:sg#tt©@nfc^i-^ 
«cj:*^y>Ht»iR©«ffi(c-3t»r»w-r4. 

[0 03 3] 01 (a) KijVr<fc5tt*fti»£«lK::/U 

(b) #ji> . ffigisiitrtt, aasttx#*^« 

<Ci'*ffll>6h5. 'X^-C. 01(c) tCTn-TJ:^ 

>0fiicSP»t«1-©g|5^K:i»»ft©X5j<+'>^fli*' 6 4 
^•? + uyxh35r7^)STS. il>t, tH 1 (d)tcm 

mriHSisfeFiii tmmicLxxxoym&m&m 

[0 034] tUfi%. t&.<mr. ^X4ffll>, igft 0.3 
%i*S«fc^fcjgS 0.6%©mg?7j<7SfSK:?S»UrtS14 
ffc»l©***ft8ttlbfc. «8©^b^ftiUTSWMR*» 
L». 5%©7K^jg<kb/£:„ jlTcS'J.t L-T*AAr*ft 

Ft«l». 1 %©7j<?g?g<!: L-fc. 

[0 03 5JXK, tttlSfi 1 aMCCtSlifbS'J©*^® 



7 

[0 03 6] c©«fc 5 fc&fEK: J: «j . mm i Siffi©^ * 

> * — ft I » t til »tc & ©"C * fc„ 
[0 03 7] C©«fc^fCL-r7-y>H2^g5*5^t3 10 

ns. c©-7*y>nei®«5tt. x^u-e^m^i:-*.® 
snsct*?., ssuc«-r-5?SK4©s«4^n 

[0038]@2 (a)tc$tJ:5««gl1Slltcl 20 

seiL-c©aiis6*i»fiEsn^isaesK:^b. n 

2(b) #M> . &tc. 02 (c) Cc^-TJ:^(c. e« 

'&> 02 (d) Cc^TJ:5K:. i-;f>^U^l-7« 
^©SB^i^^>^S-r-5.„ i^T. 0 2 (e) CC 
tjVT i^>fU^h7^Wct. 02 

( f ) CCjjrrJrSfc:, /^->«n©gp»K:y ? 

x h 3£ffM-rs„ -ebr. 02 U) Km-ri^c. 
mria^pn 2 l wm. Lxxxommmm 4 *jbsst 30 

So 

[003 9] igfblg— xX©7M»£flH,>. 

o.a96i«ts«t^(ciMt 0 . 3%<Di£M*i®&.lcfeM 

Lxrmitm<D*mm*mmLtc. m<oit^t oxm 

[ 0 0 4 0 ] Aic z-rmm 1 atmrstefbsu©*^ 
^x^u-^ufc^^ ^©iccTkfceKSttwt,, -e© 

>i fc k ©*?g&* * u -jm. l/c. mmc . s« 1 40 

j; 0 . s« 1 <Dmm 6 ±K«{i^-&gistt©i£mte*£ 

[0041] c©7->;>ne^K5K:*j^5^mttts^ 

[0 04 2] 03 (a) tt^Ti^ttBeniKiHIJi 50 
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-;Ujg-CX;U-^-;l/2=SryA:Hj^jf^-rs (03 (b) 
#M) . 03 (c) (CTS-rJr^K. b«I2J«6#I1 

*. *«l©ll?§6±{USSift o.lym©«.£$— ftjg 
©&M4 nfc. 
[0043] 03 (d) K^-ri^K:^ g«l± 

tcss^tt© f 5 y ? a jua %a*#w. la*^ £ - >©sp 

»(CS3E(/ti >^uyx (• 7^tSLfcfl 03 

( e ) vcmt «fc 5 tc. x ? y X h 7 im<o®ft 

^x^^^^ffif-S. Sl^-C. 03 (f) (C^-T<fc5 
[0044] C©fPJttiitria&^Wc|SgS;*tt 

WT© «fc 5 {f *cSEM i, riftft i/tt><fc^„ 
(-*) ^y>hBtt«5©i!fiS«:*jc>r. M-SSfficc® 

(a) x;U-*-jV2©ftl>i«(cSffit5Ci„ 
(x) MM4©/lS*SKJfctt.Dril< LtcKlOX, M 

mmm-rzct. 

[0 04 5] 

tf. «T©«t^^cgn/c^^-r-5o -rttfcft, mi 

©WJHCfctitf. S**«ffi(c^#ft©mc^)lMM*^ 

©^ a y >{ tm^^r h itf&m. t Mym^smr % * 
ms.^^>m.^\ J x. cH^mmmmicmbtcm. mm. 
*^m-?&*.®m.*mi,xb. ®m&(o&i>&mmmifi 

gMlcntztiZ. m3<DBmicjztHi. BtFIBxX©/>a 
y>ib®&zX<DmtWx$>Z>c itcto . ffittfb^J© 

[0 04 6] s^ictt. m4Rvm5omwx\z. ?'v 

[01] ( a ) « C ©^bj SrH&fb L ft^JtiM 5 ©^,# 
Sffi?r^-rBrS0. ( b ) «X;U-*-;V^JKfiRLfcS 
S*^-T»fM0. ( c ) tt^ * US^X h ZB&LLtcW. 

m^-rmmm. (d) ttig©^^^^^Lfctt 

[02] (a) U%tt9l6<Dfi»0fR)|fi«^r»nB 
0, (b) «XJU-*-jU^fiSLfc*S^-r»rffi 

0> ( c ) «x h zmi&utcimzTji-r 

mmrn. <d> ttx^^>^u/cttsi^-rBTS0. 
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(e) vs.s.yf-isinsV'X y-zm : £LtcVzmzm-?®iw 
m. ( f ) it* » + u-^i- zmi&Ltcwmz^irmm 

(b ) «X^-*-^£^/$Lfcg«£^-r»rffl 
m. (d) texy^^U^* hZBl&LtcW&Zfr;?* 

mil 

(a) <*> 
(c) (d) 

3 2 ,13 3 5 U 2 1 3 
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xmwm. (e) it*"j?>?Ltcwmzfjk-rmwm> 



ti2] 



(a) (b) 

« c) (d) f7,V 

^21' ES zz3 




(9) 



